. Synthetic scheme for the preparation of (a) arginine ligand (Arg) and (b) arginine ligandfunctionalized gold nanoparticles (ArgNP).
Characterization of ArgNP

Matrix-assisted laser desorption/ionization mass spectrometry (MALDI-MS):
The MALDI-MS characterization of the Arg-ligand on ArgNP was performed on a Bruker Autoflex III mass spectrometer (Bruker Daltonics, Bremen, Germany) (Autoflex III). α-Cyano-4-hydroxycinnamic acid (α-CHCA) was used as the matrix. Ligand coverage on ArgNP: To determine the ligand coverage on the ArgNP, we digested 1 µM ArgNP in 13 mg/mL I 2 to cleave the ligands from the gold cores. The sample was sonicated for 5 minutes before being vortexed for 30 minutes to ensure complete ligand cleavage. It was centrifuged at 14000 rpm for 25 minutes to separate the gold from the ligands. The supernatant was removed from the centrifuged sample. The same procedure was followed for the free Arg and TTMA ligands. TTMA ligand (see figure below) served as the internal standard. Different free Arg-ligand concentrations were prepared and spiked with 50 µM TTMA internal standard.
With α-CHCA as the matrix, we collected 6 spectra for each sample and averaged to plot a calibration curve using the ratio between the signals obtained from free ligand and internal standard ( Figure S3 ). The number of Arg ligands around each NP was found to be ~ 78±15. 
Hydrodynamic size and charge of ArgNP
Figure S6: Zeta potential of ArgNPs in 5 mM phosphate buffer using dynamic light scattering (DLS) in a Malvern Zetasizer Nano ZS instrument. 1 µM of the nanoparticle solution was placed in a cuvette and measurements were carried out at 25 °C. Zeta potential of ArgNP was found to be +21.2 ± 8.09 mV from three independent experiments.
Figure S7:
Size distribution of ArgNPs in 5 mM phosphate buffer, measured by DLS using a Malvern Zetasizer Nano ZS instrument. 1 µM of the nanoparticle solution was placed in a cuvette and measurements were carried out at 25 °C.
Cloning and expression of fluorescent proteins. Genetic manipulations, bacterial culture, and protein expressions were performed according to standard protocols. The gene encoding EBFP2
protein was PCR amplified from a pBad-EBFP2 plasmid 2 (Addgene, No. 14891) using primers 5′-ACGATGGATCCATGGTGAGC-3′ (forward) and 5′-GTGACAAGCTTTTACTTGTAC AG-3′ (reverse). The amplified gene was cloned into pQE80 vector digested with BamHI and HindIII restriction sites (downstream of His 6 -tag) to obtain the expression construct pQE80-6xHis-EBFP2.
To construct pQE80-His 6 -tdTomato plasmid, tdTomato gene was sub-cloned from pASTA3
(from Addgene 3,4 ) plasmid into BamHI and HindIII (downstream of His 6 -tag) restriction sites of pQE80 expression vector. pET21d-EGFP plasmid (Novagen 5 ) containing His 6 -tag in the Nterminus was used for EGFP expression.
The Escherichia coli BL21(DE3) strain was transformed with the respective plasmids to produce the recombinant fluorescent proteins. Transformed colonies were grown in small cultures of 50 mL 2xYT media at 37 °C for overnight. Then, 15 mL of the culture was inoculated in one liter 2xYT media and grown at 37 °C until optical density (OD) at 600 nm reaches ~0.6. At this point, the protein expression was induced by adding isopropyl-β-Dthiogalactopyranoside (IPTG; 1 mM final concentration) at 25 °C. Following four hours of induction, the cells were harvested and the pellets were lysed using a microfluidizer. The 6×His-tag fluorescent proteins were purified from the lysed supernatant through Co 2+ -nitrilotriacetate Page S7
columns (HisPur™ cobalt spin columns, Pierce, Thermo Scientific). The integrity and the expression of native protein were confirmed by 12% SDS-PAGE gel, absorbance, and fluorescence spectra. at room temperature, 10 mL of the cell suspension was transferred to 3 L of the same medium and further agitated for 24 hr. The cells were then harvested and washed twice with 0.02 M sodium acetate buffer (pH 7.0), and freeze-dried.
To prepare the crude enzyme extract, 100 mg of freeze-dried F. heparinum in 4 mL of 0.02 debris was centrifuged at 30,000g for 20 min and the supernatant was filtered through a 0.22 µm followed by washing with buffer III (PBS containing 0.5 mM MgCl 2 , 0.9 mM CaCl 2 , pH 7.5).
After washing 3 times with the buffer, 1-3 units of the enzymes (100 μL/well) were added to CHO-K1 cells and incubated for 1 hr at 37 °C. Cells were then washed twice with the respective digestion buffers and subsequently the sensor was added, and incubated for 30 min in dark before reading in the plate reader.
Linear discriminant analysis (LDA).
Linear discriminant analysis is a supervised multivariate method that separates classes of objects or assigns new objects to appropriate classes. The analysis generates a new space, called LDA solution space, given by the canonical discriminants (also called factors, canonical functions, or discriminant axes), which describes the best similarities and differences between groups under consideration. The discriminants are linear combinations of the measured (independent) variables such as the sensor responses.
Discriminants are calculated with the objective of maximizing the distance between classes relative to the variation within the classes. The first discriminant is the linear combination of the variables that best discriminates the groups; the second discriminant is orthogonal to the first and is the next best combination of variables, and so on. Computationally, a canonical correlation analysis determines the successive functions and canonical roots (the term root refers to the eigenvalues that are associated with the respective canonical function). Each data input in the analysis is reduced to a single score using the discriminants and plotted in the new discriminant space. Greater detail of the analysis could be found elsewhere.
Here, the raw fluorescence response data matrix was processed by classical linear discriminant analysis (LDA) using SYSTAT software (version 11.0, Systat, Richmond, CA, USA). In LDA, all variables were used in the model (complete mode) and the tolerance was set as 0.001. The raw fluorescence response patterns were transformed to canonical patterns and plotted in the canonical score plot.
To identify the unknown (blinded) samples, we re-ran LDA on the fluorescence response patterns of each new case to compute the Mahalanobis distance of that case to the centroid of each training cluster in the LDA solution space using the discriminant function, established from the training set. The blinded cases are predicted to belong to the closest group, defined by the shortest Mahalanobis distance. The training set for identifying the unknowns contained all the six cell lines as shown in Figure S10D .
Robustness of the LDA approach. Leave-one-out cross-validation using jackknife analysis on the reference set was performed (Supplementary Table S2 The Wilks lambda of this analysis was found to be 0.001 (F = 76.73).
Hierarchical clustering analysis.
Hierarchical clustering analysis (HCA) of the average data set was performed using the hclust function of the stats package of R assuming a complete linkage method. hclust begins with each case serving as its own cluster; at each step in the clustering process, the two most similar cases or clusters are joined; the process iterates until all cases fall into a single cluster.
Classification of isogenic cells with wild-type cell-surfaces
To provide a testbed where no cell-surface glycomutations were present, we tested three isogenic cell lines, viz. CDGeo, pTD, and V14 that were developed from BALB/c mice.
CDGeo cells exhibit normal epithelial-like features. 11 The pTD cell line was developed by treating these normal cells with TGF- (10 ng/mL) for 14 days that leads to epithelial to mesenchymal transformation causing tumorigenic nature. 12 The V14 cell line lacks p53 protein and form aggressive tumors that are locally invasive and metastatic in mice. It can be observed (Fig. S9 ) that a particular FP exhibits the maximum contribution towards the discriminants. However, each FP influences the discriminants to certain extent -particularly the first discriminant that exhibits the maximum contribution towards the overall classification.
Next, we investigated whether or not different FP pairs provide equivalent or better classification efficiency than the triple-channel using LDA on the fluorescence responses from different FP pairs. provides the best classification accuracy than other combinations ( Figure S10 ). Also, it is worth noting that the apparently less variant fluorescence response from tdTomato showed equivalent or more contribution towards the classification (cf. EBFP2-EGFP vs. EGFP-tdTomato and EBFP2-tdTomato). Identification of unknowns using the different pair was also carried out. It can be observed that the triple channel combination provides much higher identification accuracy than any other FP combination ( Figure S11 ). In all, the importance of each FP channel in the current multichannel sensor can be envisaged in classifying the cells and identifying the blinded unknowns. Table S3 . Raw fluorescence responses and LDA output data set for the wild-type and GAGmutated CHO cells. Score (1), score (2), and score (3) are generated along the first, second, and third discriminants, respectively (corresponding to Figure 2B ). Table S4 . Raw fluorescence responses and LDA output data set for the wild-type and mutated CHO cells. Score (1), and score (2) are generated along the first, second, and third discriminants, respectively (corresponding to Figure 4B ). Table S5 . Raw fluorescence responses and LDA output data set for the isogenic murine cells.
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Score (1), and score (2) are generated along the first, second, and third discriminants, respectively (corresponding to Figure S7B ). 
